Preferential adsorption, internalization and resistance to degradation of the major isoform of the Alzheimer's amyloid peptide, A beta 1-42, in differentiated PC12 cells.
A central question in Alzheimer's disease (AD) is the role of amyloid in pathogenesis. Recent discoveries implicating the longer A beta 1-42 form of amyloid in pathogenesis led us to characterize the interaction of A beta with cells to elucidate differences that might account for these observations. We characterized the adsorption, internalization and degradation of radiolabeled A beta in NGF-differentiated PC12 cells under conditions that are not acutely toxic. All A beta peptides examined absorb to the surface of PC12 cells and are internalized; however the adsorption and internalization of A beta 1-42 is significantly greater than that of A beta 1-40 and A beta 1-28. The adsorption of A beta 1-42 is decreased by treatment of the cells with neuraminidase, but not heparitinase. The fate of the internalized A beta 1-42 is also very different than shorter A beta peptides; a fraction of the internalized A beta 1-42 accumulates intracellularly and is resistant to degradation for at least 3 days while A beta 1-40 and shorter peptides are eliminated with a half life of about 1 h. A beta 1-42 does not appear to inhibit lysosomal hydrolases, since A beta 1-28 is degraded at the same rate in the presence or absence of A beta 1-42. The intracellular A beta 1-42 is located in a dense organellar compartment and colocalizes with the lysosomal markers Lucifer Yellow and horseradish peroxidase. These data indicate that there are significant differences in the cell surface adsorption, internalization and catabolism of A beta 1-42 compared to A beta 1-40 and A beta 1-28. These differences may be important for the preferential accumulation of the longer A beta 1-42 isoform and its association with AD pathogenesis.